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Abstract: PROBLEM TO BE SOLVED: To obtain a polyquinoline which can be cured without 
using any catalyst, which polyquinoline comprises repeating quinoline units and has acetylene 
functional terminals. 

SOLUTION: This polyquinoline has a structure of, for example, E"- (PQ) -E". In the formula, 

(PQ) x is a polymer chain containing repeating quinoline units; (x) is 1- 100,000; E" is -C = CR, - 

Ar-C = R, or -CH 2 C = CR (wherein R is H, an alkyl, an aryl, or a heteroaryl; and Ar is an arylene 

or a heteroarylene). This polyquinoline can be used as a film when case or as a coating film when 
applied to a substrate. By heating it to a desired degree after casting or application, a thermoset 
polymer excellent in heat resistance and solvent resistance can be obtained. The polyquinoline 
has a wide tolerance of processing and a difference of 50— C or above between the glass 
transition temperature or the melting temperature and the curing temperature. 
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".©flfifttt, t£i£rojlD. #iEBJ!©#'J*y u >©«jfi 20 

-5. #IAtt\ ±.%d.<DAAM : zy?—ft.ZfBBM : <Ey?— 
*ty7-f^tbTi^fc^O (PQ) .©JgjfiO 
mtlsT\Z, -BB- (AA-BB) .-. - (AA- 
BB) -AAmS. 
[0 0 3 9]. [#U^y»J> (T-fe^I/>^tt*WT 

4, 0 0 0, 1 8 7§WIMHc«E«*nTH57'J-H 
^>^-S8^KJ&. Xte*H4#ffr1g5, 6 4 8, 4 4 8 30 



11-14 7 9 5 0 



*%KOf^®{ttt* 'J 'J 

>j v-*sBas*aEtt-r * c t k ± o ff ? n t& 

X^-5 0 

[0 0 4 0] *H#W^4, 0 0 0, 1 8 7§Mfl: 

(a) Tia^: 

[0 0 4 1] 
Nt3 3] 

COff COff 



Ar2 



0 

II 

c- 

NH 2 



14 

0 
II 

-Arf — C 



(2) 



/ \ 

NH 2 NH 2 



(1) 



[0 0 4 2] 
Ut3 4] 



2 m.0) 7 5 7 SRtfC O R 'tf&A h \Z m-vi b X \i> 
ZAfficD^mmm-C&K). Ar , tt«>-7U-l/> 
gX&9. Ar'B7iJ-k>lXJ&5. ) X^2*l-5 

ox, ^S^ctc 2iffio^-;i/ y#ji/#-;i/&f&S 
(b) Tiaa: 

[0 0 4 3] 
[ft 3 5] 

0 0 
R4-C-CH Z -Ar3-CH 2 -C-R<» (3) 
[0 0 4 4] 
lit 3 6 ] 



0 



0 
II 



Rc-CB 2 -C- Ar3-C-CH 2 -Rc 
[0 0 4 5] 
[ft 3 7 ] 

0 0 
II II 
Rc-CH 2 -C- Ar3 -CH 2 - C-R4 

[0 0 4 6] 

Ht3 8] 

Rc-CH 2 
[0 0 4 7] 
[ft 3 9] 

■Sc- 



0 0 

II II 

-C-C-CH 2 - 



AH 



C4) 



(5) 



(6) 



(7) 



•J-;U»X*$.D. ArHiT'J-l/>aX'SO, A r 'tt 
2 y ? 1/ ytl £ jjg-g- L X ^ Z> 4 ffi<£>^# 
J£»X&.£>„ ) X«$n^«jg€:^rT^){t-&^l*^^-5 

it&vi (MUfip'. BBM^yv-^ig^-r-s. ) t 
& ic <£ o sjg-r & c £ #x ^ s „ 

[0 0 4 8] TiESC 
[0 0 4 9] 
Kt4 0] 



0 

n 



50 



[0 0 5 0] 



Ar^-Cflz-C-Rd 

H 2 N^ 



(8) 



(9) 

IS 

[{fc4i] 

0 

Ar5_C_CH 2 -Rd (9) 

[0 0 5 1] 
Wt4 2] 

0 0 

n ii ■ 

H 2 N-Arz-C-Ar3-CH 2 -C-R<> (10) 
[0 0 5 2] 10 
[ft4 3] 

0 0 

ii n 

H 2 N-Ar2-C-Ar3-C-CB 2 -R<> (11) 

■ U— JU3ET?*D V Ar'H«b-7U-|/>lt* 
D» Ar'ttJ'J-k^Ta&O. Ar'H75/StC 

T'«$ tt£ «jt S: £ A B WUt4rihfr& & -SSf *» 6 S 

1 ^©y ^l/^-ir h >fr|ga£tf»»#*fc:*£'& 20 

SfeigSnxi^ (J. K. Stille, M 
aero molecules, 1981, 14, 
8 7 0-8 8 0) . £©3lffllC<fc 0. Still e©X 

[0 0 5 3] ±ffifflAAity7-MBBIt/7- 

U>#UV-$rSjt-r-5. dC9S^tt^Sttl?H».T-C 30 
**)25~250t:. il^r«2 5~ 

2 o o'C-cff^dt^SfSb^. Rjt;^(Eit$-a-«,fc* 
ttt. K:#au i 9 o < c@stca-r-5<t3 

KfllRt-r&C&tf&SL^. gf«jlifcUT«, 7Dh> 
^ft*^Xtt3>yfb7K^) » flat. h;px>^;i/*>m 

»<8W*tf&n. M7SM«tlTlt 7y<t*V 40- 
Sil. X.7v<£m~1&. i£tft7)USx>7A. H7^<kT> 
E7^y{bT>^ ; e>. =aMfc7>^E>, ii{t 

{fcjtUUi^A. *8tftU^r>A^;£><g£tf'£,n. iKXi 
SM«<»:bT«. N-x^;|,^;U*y>, hUx^UT 
5>. 1. 5-^7ifh*->^D [4. 3. 0] y^--5 
-X>. 1, 4 -~J7*f \dis?U [2, 2, 2] 

>e*f$<f &ns. 50 
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[0054] mx\3.mmmi&&m>z>^?n<D&ic.\z& 
m*®«^yv-©^g*©i,^n£fc£j£Lfcv>*> 

y-)l^ «*.«m-*H/— o-. m-RUCp 

^f^U>ihU75 H. v'y^JM^ATS K 77 h> 
7tHDft7x>y^->H v v'y^T-fe H75 

[o 055] &B4$ffFiB4, o o o, i 8 7 nwmm\z 

fcfcZM&&t>1ifz^mzJ:r>TMm.-£tlZ>. 4, 6- 
y7$y<V7^;i/7^fhK©gtt)!|{Ruggl i£ 
©Helv. Chim, Ac t a. , 2 0, 2 
7 2 (1 9 3 7) (C, 2, 5--;7SyfW7^;|/7Jk 
f kKoSS^Rugg 1 i ?>©He I v. Chi 
m, Acta. , 2 7, 2 74 (1 9 4 4) I:, 
4, 6 -yX>';-f^-m-7i-l/>y7S>©SS 
!)«Chardonnes5iZ)He 1. v . Ch im. 
Acta. , 3 8, 3 93 (1 9 55) C 2, 5 

-y^>y-f;i'-p-7iri/> s >©§sg;;o*K i 

nseyfiOJ. Chem. Soc. , 1 (19 
5 8) \Z. 2, 2' -y7$7-r77^D7i7>Cfi 
SiJ'S impson^OJ. Chem. Soc. , 

64 6 (1945) \zmm.znT^z>. 

[0 0 5 6] 7(51^4, 0 0 0, 1 8 7^TO»fC 

mWLtititz.?}m\zm^t>nz>*?'i'> f r h>«. i^o 

Z\h&T'&2>. 1, 4-y7i-^7-»K>f 
>©SJ7fe^S c h i 1 1 i n g £>©Ma c r omo 1 e 
cules, 2, 85 (1 9 6 9) t, 1, A-i> 
yjL-rttfr'OMXDmtitO g 1 a i ruso^© 
J. Org. Chem. , 3 0, 3 5 5 4 (1 
9 6 5) 4, 4' -y7ittfJl/7irjH-f 
)k 4, 4' - y 7 1 ^Jl'7 1 f )|/7 Jl/7 -f H 
RZ/4, 4' -->*7ac^-fe^;i/t*7a:x;K^Sffi*tOg 
1 i a r u s o £><D J . Org. Chem. , 2 
8, 2 7 2 5 (1 9 6 3) l:. p-y7tfM>"t! 
y©Sft^Berend6®J. Prakt. Che 
m. , 7 4, 1 34 (1 906) l:. 1, 3-^7 
-fe?\U^>-t?>©SS&dt J . Bowman © J. c 
hem. Soc. , 3 2 3 (1 9 5 0) Ic. 4, 4' 
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-iyy^j^y^-jix.—^-jicom^H. K i p p e 

rCDChem. Ber. , 3 8, 2 4 9 1 (1 9 
05) \Z, 2, 6-5>7*3\>l/lfU5*>©l^*«Te r 
ent' ev^oOZh. Vses. Khim. Ob 
shch. i m. D. I. Mendeleev 
a, 6, i 1 6 (1 9 6 1) \Z, 4, 4' ~V7tt 
JI/y7xZj^7^F«C. M. Smi t 
hc7)*a#W^2, 9 0 3, 4 6 1^I» (19 5 
9) \Z, 4, 4' -i^T^)^Jy^-)V7,)V^y(Dm 
Wfi-P. Hutf)J. Chem. Soc. 178 10 

(1 9 5 9) \Z. 4, 4' - v^Tir^U hf? x ~ JK&JH 
ffi^Tani^Bul 1. Chem. Soc. 
Jap. , 3 6, 3 9 1 (1 9 6 3) \Z. .5^>l/ 
[a, e] -v^D^^r>-5, 11 (6H, 12 
H) y^XDiS^Yates^OCan. J. C 
hem., 4.8, 7 8 8 (1 9 7 0) 1, 10 
-v^rh [2. 2] ^y^D7 7>©l!ffi^Hyl t 
on£>0DJ. Amer. Chem. Soc. , 
9 0, 6887 (1968) iCfSifc^nxV^o . 
[0 0 5 7] JifE^lffltCcfcD. Y ^ 7 tlJl^-Jlit^ 20 

[0 0 5 8] 7RH#8¥lfS5, 6 4 8, 4 4 8^Mfl: 
-te* U>SfcJ:oTffitt{t;$nfe2jao^;!/^D 

tebcDirfcn&mzmmtetzi^o zsyjuxn (aas) 

^r/^-^:^^-^ (BBS) ^/^-ZUmcDfttE 30 

*'j7-r#b^o' A BM^y "V — IS. Sttftb/t^ 
'MDllittiKP^ySli^l-^^y U 

[0 0 5 9]*|»»»5, 6 4 8, 4 4 8^it(: 

mwL<Djjmzmmvoz>isy)\s*u (aam) ^yv- 

^yu>«tnt)0 (trx- (^;u^d+7 , j» 40 
tyv-) #s&£ 0 i/y)V*u (AAM) ty^-T* . 
y U>^lM$:W"r^t)COco^«jg^, TffitffigStT 

[0 0 6 0] 
[ft 4 4] 

I 5 1 4 

#J;U£. 7kmn^. T)\>*)V>m. yu-;i/S, t so 



4$Ki¥l 1 - 1 4 7 9 5 0 

18 

'J-;m-*->«. t;u3^->s, *b>& (-co 

R' ) . (-COH) . XX^Jl-S (-CO, 

R' Xte-OCOR' ) , (— NR ' COR" 

XB-CONR' R" ) . ^07U-)Um. ->7/S 
(P0^^ 2 0©RWS^»Cl^LTite-&a*JgfiJt 
LT^Tt,J:<, LT«. - (CH,) 

- (CH,) -CH=CH-CH = CH-ft 

MttftZM-C&K), fc*£U R\ R\ R S RUCR'C5 5 
■£CD2075*FX«ZFT-&&. Zlii|M£-&. ^1/ h-7 

n*. (R e ) „ l «#^»inca-&s^*^b^:v^ 

-efeO. mZ-te, R\ R\ R'&tfR'tO^T^Jjrcb 
fcfccOcDff^^TK^il^ Z F£RfclAjtfc(£>;$t#tf 
<=>tt, n 1 teO~3<Z>g$CT&-5. (R0„,«^7U 

R' IkZfiR" tt. 7-;w^»xttT'j-;^-c$> 
) 

«h-7'J-k>i»«iLTH 1, 2- 

^x-l/>, 1, 2-±7?U>zS-i)l,, 2, 
5>V>V^)V. 1, 2- (4-7i-;P7i^l/». . 
1. 2- (4-^h+->7xrl/» , l, 2- (3- 
^7irl/» ^^tf^n-S. /I^-T'U — u> 
*W^JtL;T«, 1, 4-^i.-lx>, l, 4 

-^^l^vM-Jk 1, 4- (2 -yjL-)Vyx. — U 
» . 1, 4- (2-^^->7iri/» . 1, 4- 
(2, 5 -i!*^)lyx.-l/»i%ftfmtf£>nz> a 

10 o 6 1] xmrntnis, 6 4 8, 4 4 snwmmiz 
mffi.ojjmzmmisyzisy^n (aad ty?- 

T^y »J >^2<@S^-r-5fc© (fx- (y)V*n*y 

[0 0 6 2] 
Mt4 5] 




(SCf. R\ R\ R' 'RtfR' Hi^-erffiSltcH, R 

\ Fs^z-F^e>^-5sf^e.a«n (zttjiieoii 

D^IS^. ^ H - 7U - !/>SX«/t7 - 7 U - 1/> 

) , R\ RV R' s RtfR' 'te&^ffifitc 
H. R'RlXF^^^-S^^S^n; ^fe*L. R\ R 
\ R'S.l/R'05O^G3 1 OTjtFXteZ-FT&O. 
R' R' \ R' >RZfR' 'C0^^«l^*iFX«Z 

-F-cfeD. >j >&_to)^e>mv>&m (3, 6. 

8, 3' , 6' &tX8' -(4) liHX«R e ^ie-&LX*3 

7)l>=t*->m. trh>& (-COR' ) . t^)U5.JV 
(-COH) . IXfiH (-CO.R' XH-OCO 
R' ) . 75 HS (— N R ' COR" Xli-CONR' 
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R" ) , 'VfDTU-iH. ->7/S mO-^o2-D(D 
.R'**»Slr»K|g^ LTMM^M LTlr>Tt>«fc< 
ig^a®0iJtLT«. - (CH.) - (CH,) 
-CH = CH-CH = CH-^:<i:^tf ^tl 
•5. ) T&D, n 2«^4rffiS:tC0~2©S^:TS-5. 

r' r^r" \*T)i<*)mxte7v-)m-e&%. 2^ 

&-&*XSte. S*Rj&€tt8LttV>RQ (fll*-«. X 10 

-o-. 

-S-. 
-C (O) -. 
-S (O) -. 
-S (O,) -. 

-W-. .20 
- (-O-W-) .-O- (m« 1 ~ 3 ©&») . Rtf 
-Q- 

-Ar' - (Ar' »47U — U>»T»*. ) . 
-Het- (HetBAfD7U-l/>ST*5. ) . 
-A r ' -O-A r ' 
-Ar' -C (O) -A r ' 
-A r ' - S -A r ' -. 

-Ar' -S (O) -A r ' 30 
-Ar' -S (O) ,-Ar' -Rtf 
-A r ' -Q-A r ' - 

^£&-5f^£Stfn;5 2ffi<7>*T;&tK Q\Z4®.&im 

^WT-STiB© 2 <ffiCD« Tab -5„ 
[0 0 6 3] 
Wt4 6] 

- , X r 

(Stf, URtfU' CH„ -CF.Xte 

ArT»5*. X«S^tC^LT7^^>S. 7 40 

-NR'COR'- -CONR'R 1 -. 7)^U> 

'J-U>lTibD. ArH4*tS?XIJ7U-JHT 50 
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) 

±EU> U' S^SlMCijg^LT^-Sao^JiLT^. 
[0 0 6 4] 

[ft4 7] 

[0 0 6 5] R«0#ftWtl/TH 0iJ*.«. Tffi® 
fc©&£*##tf£>n-5 : 7^*;«ibTH 
x^;k rakf;!,, -fv^nejk t e r t-T^k 
vi7D^\+->;i/. Xr7'JMlKH3->;i, (— c H 
, (CH,) ,.CH,) ; 7'J-JI/*<tLT«. 

;k t*7i^;K 7>h7t^Mo;> ! 7i 

-)V?^-)V ; CM^bTl^75 H» (— CONR ' 
R" ) tLTtt. N, N-^^^75/*Mr:jl/ 
(-CON (CH,) ,) . N, N-y7i-^75 7A 

tf<»j>?>;&;M*-;i, (- conch, ch, 

CH,CH,CH,) . WfcV >tl )V (—CON 
CH,CH,OCH,CH,) WN-^fJP-N-7iZ 
Jl/T-Sy^Jl/^-^ ; ATD7'J-MtLTH tf'J 

*y u;PR«tr"55?;u ; n^lt^75 

(— NR ' COR") tLTfl "OlAf JI/75.A N 
-^f;P7tfil/75 7 ; O^LTU5lXf;H 

(7;i/^;u*;i/j^-;u^-^~>s. 7'J^;uA;u^-ji/4- 
*->») tLtii 7-fe^;u^-> (-OCOCH,) 

RU^>V r -f;M-*-> (-OCOC,H s ) ; CJjg-g-LT 
^I.XX.tJ« (TJI/^^^-^^^JUj^-^S, 7'J- 

(-CO,CH,) iS:U7x/ + yA;«-Jl- (-CO, 
C t H s ) ; 7'J-;i/** ->*<!: LTtt, 7i;+->. y- 

\t, Xh^r->B:OCyh^-> ; RZ^yr->S (-CO 

r' ) ttx«7ir;^K> (^>v-r jutt>B#«n 
-&) . •ry^)u^rb> (t7KM > ^fj^h> 

(7±^M . lWh> (7utf^-W , t e r 
t-^;i/^rh> (tno>f;W . <v7Wh>. 
bVyfrXut^-jWrby (> , J7^tD7tf;i') . 
^ h^->x5 1 ;i'^r h>. ^yV)V>T\*y. 7x*3mu^t 

h>. 2, 4, 6-hU^f^7i-^S>, tf'J 
xjl/yh> (-zi^y-fJl/) . 2 'j;i^r->Rtf 
2 -fI-J^F>. 

[0 0 6 6] AAlt;7-H f«)^LWDD7 

;u^-D^y »j >S©#-;/7'J >yic«fcOSitbTfc«fc^ 
-R^^wtews&^s-e&fc]©*/ 'j >£,e«S-& 

[0 0 6 7] -77MD (A AM) : E7V-T*/U> 
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(2-7MD7xrj|/) - 5-7)U*U-4-yjL~ 
M7U>, 2- (4-y)lyi-n7jL-JU) ~b-y)V 

^a- 4 - yji-ji^y y 4- (2 -yjl^a y^ 

-5-7JWP-2-7xrM;UX 2- 
(4-7MD7X-JW - 7 -7MD-4-7xr 
;i/^y»J>. 2, 4-y7JWD + /UX 2, 7-v 
^;i/^-D + /U>, 2, 5-y7MD + /UX 2, 
7-y7MD-6-7x^yj>, 4- (4-7 

;^d^oi-;u) -7-^;i/*u^y u>«ftm*tf&n 
[0 0 6 8] vyju^a (aai) tyy-T^M 

(h:X- (7MD + yj» ^77-) O^Jdrt 
Tte* #JxJ*\ 6, 6' -t?X [2- (4-7JHD7 
x-JW -4-7x-M>;>J>] . 6, 6' -tfX 

[2- (2 -7MP7xrjl/) -4-7x'-M/'J 
>] . 6, 6' -fcfX [2- (4-^;^D^x— ;w 
-4-fert-^KyiJ->], 6, 6 ' - fcfX 

[4- (4-7MD7xrJW -2-7x^M/U 
>] * 6, 6' -ex-4-7Mn + yiJX 6, 20 
6' -fcfX [4- (4-7WD7xr;W -2- (2 
-eUyJl/) */>J>] . 6, 6/ -t:X-2-;7JM- 
Dt;UX 6, 6' -fcfX [4- (4-*7;i/^D^^ 

- 2- (*7M */u>] • 6, 6' -ex 

[2-7MD-4-7xZM/iJ>] , **S/-hf 
X- 6, 6' - [2- (4-7J»n7x-JW -4- 

7xz;i/^/u>] , l, 4-^>-fcf>- tfx- 2, 

2' - [4- (4-7WD7x^) *y»J>] > 
1, 4-^>-t£>-tfX- 2, 2' - [4-^;l/^-D^ 
yj>] , 1, 4-^>izf>-tfX-4, 4' - [2- 30 
(4-7MD7X-JW +/'J>] , 1, 1, 1, 

3, 3, 3-^u-7;i/tD>fy7 r DtruT>b:x- 

(4-7x;+y-4-7x-Jl/-2- (4-y)l>*n 

[0 0 6 9] *i#tt^5, 6 4 8, 4 4 8WttC. 
■B«o*fti:ttffi L 3 * 7*t D k H D +5/ (ABM) 
tyv-owtum flIAfcf; 2- (4-^;|/*d^ 
x-;W - 6-hHP^y- 4-7irMy »J >, 2 
- (2 - y)V^TUy^-)V) - 6 -h Fn^y-4-7 
xn;i/^y»j>, 4- (2-7MD7X-JH -6- 40 
bFD + y-2-7x-M/'JX 2, 3-y7xr 
)l-4- (2-7MD7xrW - 6- tFP^y* 
/ U >. 2, 3 -y7xIJh 4 - ( 4 - y)l*U y x. 
n;W -6-kHP + y+yiJX 2, 3-y7x^ 
-6- (2-7MP7x-JM -4-bKD+y*y 
U>, 2, 3 -y7xZJh 6 - (4 -7MD7x- 

HP+y^y«JX 7-7Ma-2-tHP*y-4 
-7x-M; U >, 7- (4-7WD7xZJW - 
2-tHP*y-4-7x-J^y»JX 7 -y)\,*U 50 
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-4-tFP+y-2-7x-JW;>JX 7- (4- 
y)U*U73L-)],) -4-k FP*y-2-7xrM 
7U>> 2- (4-7MP7xZJW 
v^UX 2- (4-7MP7x-;i/) -4-tH 
p+y-3-7x-M/UX 2- (4~y)U^ay 
x-JM -6-tHP + y-3"7x-;i/+/tJX 2 
- (4-7M07x-J» -8-tFP + '>-3-7 

xzj^yj >> 2- {4-y)\,*uy^-)V) - 8 - 
hHP+y^yUX 2- (2-7MD7xZJW - 
4- (4-hHD+y7x-;w *yu>W*tfsn 
iABStyv-li — fiUfc X#^ 

-^x-f, N. J. , 1 9 8 3 (The Merck 
Index, Tenth Edition, M. W 
indholz, Ed., Merck & C 
o. , Rahway, N. J. 1 9 8 3) \Zt%Wi. 

^fo®lZ^®Z> 0 MX-tt. > h^X K<£ 

-^fI/>irh>«»#i£Jt:S#«CtCJ:0 % 2 

$tlfc7 - y)V*u- 4 - t FD+y^y u >£-&j5rr 

a4#if^4, ooo, 1 8 7^niim£e*£nTv* 

3-7$/7xy-;Wt 7-7^ 59— 

iz&ZTimwO&mft 4-^;U^d->> 
tA7^rk H) £(0tt^KJ6»c:«fcO, 2Rtf/Xtt4 
- ffiff & $ tlfc kFP + y+/U> iCfc&T^ d t 

/7x/ — 5 *>»&EJftK: «t o Xy)V* DtFDt 
y*yU>*i§^Mttf5. 
[0 0 7 0] *Br^5, 6 4 8, 4 4 8'^ifi: 

E*o*ft»cflefflb^*^*-;i/ (BBS) 

tt, H-Y-H (fcfcU u^tttYli-O-W-O- 

[oo7i] ®.m\^n%i?*-)v^j^-<Dmt\,-T: 

\t. «AH tX7x7-MF 
[0 0 7 2] 
[ft 4 8] 

CF3 CF3 

Rtf9. 9-tix (4-kFP+y7xrjW y)l>*u 

> 

[0 0 7 3] 



(13) 



11-147950 



23 
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[ft 4 9] 



HOPS'}-. tHD+y>, 4, 4' ->>k Kn+S'fcf 
:7xr:Jk 1, 3-^kKn*yt7^l/>, 2, 6- 
S't HD^y^i'l/X 2, 7 -S?b KP + y>7^ 
l^X 3, 4' -ybHD+->f7irjk 3, 3' - 
->'tHD+xf7i^;K 2, 4-ykHD+yg|,f 

&y?s»k -fy7"ntfuf>^7i/-f (tfx^xy 

h\ 1, 2-2? (4-tKD+y7i-;W X$->. ^ 
(4-tHn^y7i-M y*>, 4, 4' -J?kH 

p * > x y 

[0074] s?^-— JP^y T— tt. tfx-^^Fm 
(0j*.tf, u r7A=-f v:/Dtf | Jx>-t:7;-:7x 

6 4 8, 4 4 8 nwfmmizmm<D-tf u *y u >*«ift-r 

sfc»osje*s?*— ;n£Bi^o h>{tL"5SttS©# 

■7 A. jJcBMfc#»J»>A, K^th'J9A, JfcKft^HJ 
[0 0 7 5] «fFS5, 6 4 8, 4 4 8#Miffl#E 

tt©# u-?.— a. *y u >«(CcfcoTSttft$nfe7;p 

:* D S © * * •> 7 - :t > IC «fc -5 fi & \Z <fc o T f# £ n 
S. £©«©«»£««. ^zKStt^«fT?ffpCli:*t 
ifcffSK, £©£ 5 LTte, ^J^«. N, 
N-y^fM^A75H (DM F) , N, N-v^y^ 
JI/7th75K (DMA C) , N-y^l/tfDU H> 
(NMP : N -me thyl-2-pyrrol idi 
none. CASC|/-7XMJ-t>«-8 7 2-5 0 

-4) . T-h^y^;u^. s?y^;px;nr;^-}h\ x 

^>-t:>^. 7Kt*^Sr^fi5c-r-5-e©te©^J«S:^ 
tiltjJtffSb^ — mmtVX. y*-M/7- 
£iiSi£#U^A^©ffig££Jts£-B-S<!:, rt'J-yAifii: 
BJ^tLT7Kd^fi5t-r-5. £©*«&$ji®ICctoT 

*SKiifeS-r*;i£:.*«T!** (n«g^y#!S) . n©s>* 
-;^y7-©jfi€r^-r-5-5g«^<, mm^<D^ 

[0 0 7 6] *B®fiFSfS 5 , 6 4 8, 4 4 8 ^HJJjffl#K 
^©#U+y'J>^U^-^iSig-r2.fcJ6©ISI^«. il 

«. i«xtt^a©^y v-tiggt^*^*-? 



JjOi&U * (SitBBXIiABIt/Y-©bKD4 
S'StWSJfcK.fcoT^i;**) Sr*^*T-5^<h*> 
ifcte, BBXttABlt/T- (lftXMttft 

* s> Hifi (BBit/ v»x tt b'y. 

Hffi. AB^^y-^-iro^Tfi^s-h-ii) &&mz 

j^i;¥ii&^««abTfect^„ sis#5©^JD©j®^«s 

-©»te. i!3&W#^T^»©g^5£, ^Jx.«. 73D1f 

[0 0 7 7] — «K, il« (AA+BBtt&K^T 
«) ^^©AAS.tXBBS^y V— ^fEfflT*^. 

MW ^>*JSS©p«©fca&fc* 

;nt£i : iMtLTfc<t^. i&m-i&iiuz^imi 

"EUm&MM-rz* NMP/hJH>@iI©«-&, s 
stftM^teift 1 3 5 *C-efe D , 6 ~ 1 8 mfflWZ7k&® 
iR-T-5. &fc>Th;i/x>*tt©#8jis«su-.'iB64& 
^MSSiafifCjDD^L (NMP©«ftft2 0 2"C) , 12 
~2 4B#r B 1, Xtt. #»J7— ^^©MWtCitT-SSt? 

[0 0 7 8] XM&ikM&R&nmim* 

SJS*, XttKJS©^TfflP£JcasiDLTfc<£V>. *Sgf§f 
lh^JtS#6tl-5#'J^y 'J >©MW£lH3£-r-5£:iie>lCffl 

y^y^f- W-fX»i^DVh'^77^-) (CioT 

K— ^6©#'J--7— ©ia«»±. 7;io-Jl^zk& 
30 f:ffl#iS»*60flfUaf, SaflS»WT?4i»©*jSfefc 
JcoTff 5^t*«T*««. £©#?§$£<*: LTte, SIS© 

sfflnsrtWiLij. sfc. *fda©wic^'jT-H 

[0 0 7 9] *%W©— ^«IIC*3lt-5AB^y-x'-C9 
-»«Bft*-«T«C*-r : 
[0 0 8 0] 
lit 5 0 ] 

40 (lf)^ (R^ Z ^ F 



0-V 




a 



CR e )t3 




)-V 




H0-? 

•J >g©l,»ftlOSO <h*©fi!:glC^ IT^T t><t < . 
50 SV«#^X(i»^SJtx€rj**b^^2ffi©*Tfe 



(14) 



#§8¥1 1-1479. 5 0 



25 



26 



n 3te0~5©&£a?&-5„ ) 

7'J-;i^*->s. 7;H3=^>», fh>& (- 
cor' ) , (-coh) , xxf;H (-c 

O.R' Xli-OCOR' ) , 75 KS (— NR' CO 
R~ Xtt-CONR' R" ) . ATD7IJ-M, ~>7 

Tt>g&oTWr*>J:<, 200>R«S#5<^ 10 

Ki^bTijg^S^jSLT^TfccfcVi. R' \Z7Jl<* 

;ua^tt7'J-;i/ST$.D. r" «7;^i^>«x«7 

[0 0 8 1] VOA#0tJ£LTte. #JA«, 7 
)V*\/>. 7U— », 7;P+I^>/7U — u>®-& 

»> 7;p^i/>^->, 7'j-u>t+y, 7;i/^u-> 

X_>k 7'J-U->7Jl'*;x;U. 7)l^rU>^. 7«J — 

□ 7 u - 1/ & -a m& <=> 
fcW7st*^if ens. 20 

[0 0;8 2] va©«aJtbTtt> mfcTFIB© 

augtfsn* : 7)v*u>mti,-c\t. y^>, 

l/>ai):Xf7U U> ; T >) -Uy&LVTit, 7iZ 



CR e )b3 




9 



(-CHiCH.-CH-) ; T )V*\s>y**y 
ItbTH ^5 1 t'>^-^->R^7'PtfU'>^-> ; 7 

; 7Wl/>*^fc;Hil/Ttt. y?^ 

U'>*;i/#x;i/R.tx->i7D's^->i^>*;i'^x;i/ ; 7U 
-l/>*Mi:;HilTH /f^7xzi/>AM 
xM^7iri/>*ji/^^ ; TJiJrUy^frfc—j], 
itLTd y^l^yjl^xji^Rtfx^i^x^jfcx 
;l/;7U-l'>XW^l/StUTll 1-7?U>X.)V 
fc—)l&Zfy3L—U>X)l'-fc—)l' ; 7;i^l/>? 1 :*g<fc 
bT«, X^>^$- (-CHiCH.-S-) &tf:/P 
hfU>^-* ; 7U-l/>ftli:LTtt, f7i"l/> 

ftatf7ixi/>ft (-c ( h-s-) ; ms\z^ 

TD7'J-l/>StLT(t KU3?>5>-f;pROt*y U 
[0 0 8 3] R««. +;U>»OZXttV-OHTI 

[0 0 8 4] JtiE©— fl§:«jt*W-r?.ABM^e/ V— * 

[0 0 8 5] 
Nt5 1] 

(R e )„3 



-zh-V E-E-0- 




e-E-o 




(f)n3 



E' 

z. -V-O-^, V, R'Rtfn 3te$fci;: 
StWciUDTM. ER^E' te*3g*;£> *K xte 
li0jgb^©fcTSoT2~l ( 0 0 0, 0 0 0T& 

a. ) 

fcSIOigLJii&Ogcx^-l, 0 0 0, 0 0 0,Sf£L 
<«10~1 0, 0 0 0. #lCj?SL<tt5 0~ 1 0 0 

0. E' ttFT?$5^ ^^SlXSISJftrioTffl^ 

-pUTiE^**^. E£k KP^->XfiOHil*^7J^ 
.tLXll *»Cfi3t£-r-5-OHd^^$naPl^tt^S 



E' 




«. 7x.y-;i/ti7iy^>-*s» (e' =oPh) £ 
JEJJiSU 2-^;i/^-p+y u>tt^/U>5K^* (E = 
2-*yg;w *jE«c-r*. 

[0086] ^soasicio, #ena^u-7-05 

^;tP*^S£#T5^U-?-£v:*- ^ G9r2l;:j& 

o mnumm^-r^mmu^ g ^-^s?is-r a c t *> 
so -e#a. 



(IS) 



11-147950 
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[0 0 8 7] 7)l>*p3ii%&<DM'&tmm\Z. k 



28 



[0 0 8 8] AB^^y-7-CDm^Ji&{C«toT»^n 

[0 0 8 9] 
Mt5 2] 





(SCf. ERtfE' «±E©J;?&*38»T-&D. xte 

3KBWffPMI : 5; 6 4 8, 4 4 8 #W*B»SE«©*j!fe©- 
§fe&S.««ICj;ftfc£, ^/'J>«y7J^D (AA) 

^ey v-^^-r-5«t^icv^--;u (bb) 

[0 0 9 0] 
Ht5 3] 

(R^3 

CD 

K'K R e . n3. ZRO:E«±fH»jl0T-feD. x 
tt»0SL*{SCDScT3&^T. 2~1, 000, 000 

-O-W-O- 



20 



30 



* ] x «*? * KttlO~1 0, 000, # L 
<tt50~100 OTW. 
[0 0 9 1] Zlli+yU>t(D2, 4, 5&CJC7— 
*>^S«n-5fi:«»Cjg-&L.T* D > — Z — Y 5 X 

«7 LTV>3*£. jfi#. Ztt#^t?S 

[0 0 9 2] 

m\z&-DTmuz>. #»]*.«> aai^;?- 

[ 0 0 9 3 ] *H#fF3§ 5 , 6 4 8, 4 4 8f^itiS 
*©:*?£©— {SftHcinfcf, 3i^'J^y U >#U7- 

jfrafc«)CDifefc«E|ttUfc-)IS:WS**frTT?©y7;i/ 
^-d (aa) mm*; u>^y ?-ty*- v- 

[0 0 9 4] 
[ft 5 4] 

E 



(8 6 )n3 




+ H-Y-H + K 2 C0 3 

»i£-ra«k3K:. *?£W<D=.m*; i)>&i??)\,*a 

(AA) (fx- (7)U^-n^/u» ^7-7 

-) $fflW:tl:ct(], 1 0©©— )i3«jfi£:£-r-5# 
UT-SrS!jfr^^t^T^, ^©5*>©3ffl©-fiS*<r 



E 



+ C0 2 + KF + 
★ ift*«Tfc«Jfi (2) 
40 [0 0 9 5] 
[ft 5 5 ] 



H 2 0 



(3) (4) iLTSt. 



Z— 3 — E 



(2) 



[0 0 9 6] 
UtS 6] 



50 



(16) 



1 .1 -14795Q 
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z^ Y ^z-3— E 




(4) 



}C2K.tf5' , . 4W5' . ATkTST , 

5Rtf5', 5 R£K 7 " . M#tC 7 IkXf- 7 ' ©j&STiSS 

[0 0 9 8] — W0$m. (2) S^'J^/ U >CD<fcDjl#: 

[0 0 9 9] 20 
lit 5 8 ] 




[0 10 0] *ift5©5gfcJW*WfcWi. TE©*ii : 

[0101] 

Mt5 9] 



30 



40 



30 




50 



AASt/7- 1 tf X - 7 x. J -JUA F -frTSJ 
*• 

[0102] [*HBft:ttjj? ij + yj >©t?ig] *%?ji© 

(step-growth) a-&RJ&T&-5. C©<fc3 

-©ffiffla©if G. Od i an©" Pr i 

nciples of Polymer izatio 

n" , fl3J&, 199 1, John Wiley 

& Sons, Inc., New Yo r k^tcE 

^rt^K:^**. ) . Od i a n;s:it^©^^s2~6gi^;:# 
^M©lii5ffi#B^«£*^T^>£< > 

[0 10 3] — ^JiUT. BiO 2 H©^/ 

AA-BB-AA-BB-AA (RS/iUS* 
*S) XfiAA-BB-AA-BB (— *^A^*^, <fi 
;£#Bg!*i3) XBBB-AA-BB-AA-BB (Pa 



(17) 
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Sg#BSi5tiSg) tfBl&ZnZ,. *SS#lh$lAE" (T-b 

^is>ism&&mTz>3iiQW±m) zmmrzt. e- 

^S^^TT'^ffitt^:*^-. AE" chSJ^-TS*^ 
fiEgSrf?Jl:TS. SfcSMfc&y-X-m. AE" m^ffi 

[0104] &B.fcmm&i o o xwrn-vmn-rz tu 
fe?z>t. #>j-7-oMwttTfS5S:ic«t o*je>e.n^ : 

mQMLm&m =DP,= 2X (AA^gfc+BB 
/ (AE" *)W) 
JhBSttK *fcigUIMfc£:tt-AA-Xtt-BB-T?* 

Jhffl4^;i/*ffllr»fcfr*t, DP.IJ2X (10 0 + 
1 02)74 = 1 0 1 

[0105] ^y-r-Rr^ssffjuwosiSttfeitttr 

BB^UfcoaiMt^SO. 2 5%, +0. 5%, - 



0. 2 5%W-0. 5%-rtp-r?)b7t ; E)UitT-l 



32 



11-147950 



?4 



* (St*. R,siXR,tt#V^S:tcH. 7i;;k 

D, 2 -7MD7i- ;UXtt4 -7MD7ir;i/T 
&0. R t KZXR,©^-r*l3&>— 7l*^;i/^-D. 2--7J1/ 
tH7x- ;PX«4 -7MD7i^"ea&5. ) 
10 *3®#iWPJAE" XttBE" ttTC©«t3^-&ai«tig 

[0 110] 
[ft 6 2 ] 



niLfc«tjtte-rs.. HifSwMwfcafejatiMwcoffe. 

n5tyt-t7tyf>Sffll>5. AA/BB^EJI/Jt* 

s n* 3j*-tmr t» s ^f-hj-t » * «-& « . a a 

/ B B ^^©^S^StC^IHg L THi$i 0 jgT C 

ticks. Bfsottt— aTaa-^fc&^r-rsjtfyv- 
[0106] aa«»iFTrHfti©«t-5fc, £©<fc3&*f 

[0 10 7] AE" (X«BE" ) (E" «±IB©Sft 

[0 10 8] 
Mfc6 0] 

[0 10 9] 

[ft6 1] * 



0B 



ch z r 

(it*. R«±fB©a:t3 07K^Jg^Xtt7U— JI/»T?fe 
*. ) 

7'j-i*i/ >y-&-&ECfo\zm t» e *i^*3s#jt5ij© * 

WJibTH 2 -757^>77i7>® 3 -. 4 
20 — . 5-RLS*6- (2 -7i-JHfiJW =gte#. 7" 
th7i/>(02-. 3-RO!4- (,2-7ir;Hf. 

=;M AttfMF*t¥tf ens. 
[0 111] *»B«|*-&Ki6lcffl«rV6na*»flfjtJB 
©*#WtL/Tli, i?7i^7Wl/>®2 -. 3- 
Rtf4-k Fb^->Stt#:. 4 - 77^D^>X7';P7 r 
th*©2-RDC3- (2-7i-^Xf-W 
2- (4-7WD7iZJH -4-7irj|,-6-7 

[0112] ±K#a©AE" ^sgffitjw^y -r-tt, 

<h#T#2>. 7iriJUT-tr5 1 U'><t 3 -7d* 

-4 -7 )V*U^>XT fr^t. H<fc©SJ^lC«t 0 3 - 
(2-7iZJHfrjl/) -4-7MD'<>X7fT 

&©■&«, t K d*-> HXtt75 >S*tt* 6 

40 [oil 3l-*5KW«)JB=:©«iK:J:n«. ST. «fc 
bItS© T -fe >ft*S8« 1c$k& L -5 3 * #T £ 
#Uv— +/u bKo*->5tcSS 
#'J*/U>. HO- (PQ) -OH^IM^ 

+ / 'J >©'>&< tfe— »**K^d h>fcSn«ft#T 

•& : 
[0 114] 
50 lit 6 3 ] 



(18) 
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HD-CPQX-OH + 2BrCH 2 C5CH + I2CO3 — 

EC=CCH2O-(PQ)x-0CB2C=CH + 2KBR + C0 2 + IfeO 

(St*, xte#U*/ U>l*OjIb*firCO^T?$,^. ) 

-r^. : 

[0 115] 
[ft6 4] 

F-(PQ)x-F + 2EC sCNa -* RCs C-(PQ)x-Cs CR + 2NaF 
±E©k KP*:>Rtf:7JI/:*P*^U*/U>t4, ^ 

sss*«srr*2itK«to«jfr*d--t*<T#* (tie 
5. 

[01 1 6] WEOilD. 7U-Hl/>^-l^S*» 
MuiiaD. S*i8^fl/>yh> (B) *S§ 
£. XttM*^*^H--T5y*;^-J|/ (A) 

[0 117] ^^l/>^rh>*SfflS*^©73S(C«tD 
V >*lcfe^-T -5 £ £ K J: D #fgg)i©^ 'J v- £ 

[0 118] 
lit 6 5 ] 

CB 3 0C-(PQ) X -C0CT3 + PCI5 - CH 3 C1 2 C-(PQ),-0C1 2 CH3 
CH 3 Cl 2 C-(PQ)x-<X;i 2 CH3 + KOH — HC= C-(PQX-Cs CH 

X)l/T -k h7x7 >©iS*fett. &j£<Z>£jfi0!l 9 fCE«£ 



34 




(73SI) BP*. 7-fc3^>S&Affi*aaii 

^ih^J^^tobxm^sjt^fT^^ftT-tt. *yv-t 

bTtfX-^^L->^ h> (AA) . fX-757*JI^ 
tfx^ (BB) RD**^U-><t- h>75 7A^fcJl/ 



(AB) fc^a>Satfn*<"fc6«*J8fr>. dnesrtt 

HOMWICJ&b. fs Pit*— 7.©j£ (Carothe.rs 
e q u a t ion) l3.E\z£.-oT$&>Z><> J&fcfSte. 

Sits* u 1 ~ 5 0 $?£b< 

"4#}2 5M%<b&.5<fc?K-r£o M^'J>^*m^ 

10 »fc*©*SB#jhS| (AE" XttBE' ) *Wktia-?z>. 
*Wrc©g£$-j£ 1 1 O'CT^jS^WJo^b, 

5 x— 3 > i? n v h 9 v 7 4 — ^-e©(i©jl 
^ tt'^rffi k ck o -cause b feM w©ffi^gcD<a .fc & & g-. 

-;!^©#i§i£4>TM@ K'Jxf^75> (1 

o~i 5«»%) «oaa6*«jpbT»»j»*«tiiBibT 

[0120] (77^2) 'bp*, mzmma 

y^m\zmt b 5 spinas s«-r £ # u * j 

itbfc&. fro, #u v-s»H3tfs"ttte**#jjiai 

(AE- XIJBE" ) £#UV-F-:/KgS7]0T-5fiW 
14, Tsffil £R«Ta5'5o 

[0121] wmfc&ffi<rztf>\z, a^sjfe*^ 

Tbfc& (BP*. 73fe2lrtt^<7J*l) lC*Sgf?ikSd 
^tttSitWSL-^. 731* lRtf7Ji£ 2 O^fn 
ic*5ViTt>, *^<?±S<J©^7jnMlC7j?ijv-©^R.^ 
mS^fffcfe^©T. R4iS£A,<!:F5]b 

30 [0122] [— jRWSfls] 



£^JnbTfi^Kjfx£ff?;^rm. ffiffltsty?- 

(AA, ABSIC/XBBB) <i:*Sg#.lL5iJ (AE" X 

ii b e" ) ©»€:*P-y*-x©^^-©(fe©^ffi mz. 

7K^j«£bT»4NMP#©75 H^^WjlT-^O. & 
40 Slight bTte h^x>^©^#jft&&aWjtT*&.5. 
/-?-©»«, f?,n5)l"UV-«©Ig«l~ 
5 0li%, #£b<'4^2 0M%<h;5:54;5lcjgt-i 
fS. S&ttSttl 8 0t;Ti$5l$fflM*U ^-©fffj. 
7KS:^sl@JC«tl9f^5fer-5<, ^2 0 0t:iC# 

ILT12~24W, X'4. yjl/ • /t-5l-> 3 > 
i7 p -7 h 9 5 7 — $>^- ©te© il S ^73 & lc <fc o T fflfe 
bfcMW©ffl75^S<Dfli<h^SST. SP^T-5. 
Sr^StC^b! Jfc$%W±m (AE" X'4BE" ) RtX 
3ii&&ikffl£. 0 ^^BlS"J ; E;Ufi©il7K^S'?a U £3s 

50 so-r-So ik^-es-&#)<&i^ 8 0 x:t-® 24-72 



(19) 



&m¥l 1-14 7 9 5 0 
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[0 12 3] T-t?U>-gmmm<£ilkt¥TT'fcfoVf3i 

mm^Th^\ fetch, 

(2 0 0t) X'$>Z>tzit>. 7xZi;|/X^-^>-t*>^ 

(Dtt&misifc&o&^T -t? v xdmz mm usmx$> 
[0124] m-ot&n. IP'S. mzmm<oyn^iy> 

■r*««.-Ctt. *«#lt$J<hfflffitecD*Sg«£J$o#>J 
U^gSigbS&^&T&tltf. "»fcfWlfifc<SJB 

11-5 011%. #£L<fcM$ 2 5 

*Sgf?±#'JV-£ife#U BrSlcfcOHKMittlXtt?? 
[0 12 5] *3SW<0*Mfl:tt#'J*/y>tt. 

[0126] [««fl:tt# u * v u >©«ft; cm* 
IS) ] *%W<DSJS!{t1t^U+y 'J>tt, infRXttSR* 
i»Hi»teJ:0«{k (Xte&ffi) f-5. **i0lWttt 

u xomitmztfiM-r «^stit 

Kt»S«fcj!ipJRrs;:t!i(«J(f*K, (ftMKfc 
fltffifift) £9m^Um\z1}um-rz>Z\£tfJ:K>fi-3iV 

U *• / U >ififi5c^. jfiHSfl:* U * y 'J > t*K 
MS (XttiiS^attO^lC^SIliaST.iOfciS^ 

aft) £Tftif!t-rs&£ft<%s. T^^T.fi. 

(irifitt) . ^MR^jp^tifcpigiSd^iip 
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ife^7 5*C, mz&$LL<WJ>tl<£>bmi 0 o-cis 
[0 12 7] Kfc&ft:Pift-r&5&. 

mttmm (tga) (ciosm^iHg&sn/tgffl^T 
tzmmisfctfzmmmznm&wfe-rz z. t (c«t o 

2SlI^-r-5^<»:*tT#So JPX^«©JP^Mft$T?#Sfc* 
10 tt<6< U ^o^t^cD^ail^(DiK«|{cJ:^^-fe^tS: 
J*?) £ */MfT -5 # (C te. S^tMS^T £ fctf& 

[0 12 8] T-t^^>-etg* (E" ) CDS^W. A 
#H^fcJ:'D:*€?<#».sn<5.- flUUtR*tjfc*V>&»l 

-fe3^> (MP'S. R = H) ^SfcfiV^ftSS^Wr 

7^+;wi47ij-jn{satt, ®ftaft^±#$ 
20 -a- -a. 7u- )v^.u^aTu-jm^mtm^mz 

WU-TSKIt If 3 5 0~4 0 0'CT®ftL 1 — ^ 
X^^;U*^# U-fSK «. jilt 2 0 0-2 5 0 tTl 

[0129] uxoT.aatSBWttsssBascDfi 

JEStt, ^M^^f^fti!l5tffi (DSC) tcctosil^-r-sc: 
-SODSClf^TT, (SlC/XH 

T„) . T«.,R^T„o^T*«3e-rai:t3&»Tr# 
30 c©*Si:<tt), T.iT^XttT^WjaSi 

S^JCia^-SClidiT^-S. T,\tMWiZ^r3Tm^. 
0. EPS. T?ttMW*»fi^(ii*T,^fi 

«0ffi^fc-a-CD#'J-7-^MW^6 5, 0 0 OTT.at 
2 6 0"C. T m J*2 4 0tT$5«^, MWS:Ttf 
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